Intoduction: Hypertension is a modern day epidemic and growing public health problem. A sizable proportion of world populations suffer from prehypertension or hypertension. Objectives: The present study was carried out to detect the prevalence of undiagnosed hypertension among undergraduate medical students and to identify the associated risk factors.
Introduction
Hypertension (HTN) is a modern day epidemic and growing public health emergency worldwide. It is identified as the number one global risk for mortality, responsible for 12.8% (7.5 million) of total deaths worldwide according to a new report issued by the World Health Organization (WHO). [1] The global prevalence of HTN has been increasing. In 2000 nearly 972 million adults (developed countries 333 million and developing countries 639 million) had HTN with a prevalence rate of 26.4% (26.6% male and 26.1% female) and this is projected to increase to 1.56 billion and a prevalence rate of 29.2% (29.0% in male and 29.5% in female) by 2025 (an increase by about 60%). [2] The prevalence of HTN varies around the world with the lowest prevalence in rural India (3.4% in men and 6.8% in women) and the highest prevalence in Poland (68.9% in men and 72.5% in women). [3] Incidence rate of HTN ranges from 3% to 18% depending on age, gender, ethnicity, and Observational assessment and correlates to blood pressure of future physicians of Bengal body size of the population studied. [4] The WHO estimates that 600 million people with high blood pressure (BP) are at risk of heart attack, stroke, and cardiac failure. [5] Across WHO regions, research indicates that about 62% of strokes and 49% of heart attacks are caused by high BP.
[6] Kaplan defines HTN as that level of BP at which benefits of action (minus the risks and costs) exceed the risks and costs (minus benefits) of inaction. [7] Uncontrolled HTN is associated with serious end-organ damage including heart disease, stroke, blindness, and renal disease. [8] The prevalence of HTN is rapidly increasing in developing countries As more than 80% of the world's population lives in economically developing nations, it is very likely that the worldwide burden of illness due to HTN will continue to escalate unless measures are taken to blunt the expected increase in the prevalence of HTN. [9] At present, HTN is directly responsible for 57% of deaths due to stroke and 24% of deaths caused by heart attack in India. [10] Prevalence of HTN in people aged ≥20 years by world region and sex in 2000 and 2025 showed that in India in 2000 the combined urban and rural prevalence was 20.6% among males and 20.9% among females and in 2025 the projected rate will be 22.9% among males and 23.6% among females.
[2] Gupta from Jaipur carried three epidemiological studies among persons aged >20 years in 1994, 2001 , and 2003, which demonstrated rising prevalence, that is, 30%, 36%, and 51% among males and 34%, 38%, and 51% among females, respectively. [11] [12] [13] The Chennai Urban Rural Epidemiological Study (CURES) demonstrated the prevalence was 20% [14] and Mohan et al. at Chennai reported as 14%. [15] Majority of previous studies done on the prevalence of HTN in India was on older adults and elderly. But studies from various communities across India indicates an increase in prevalence of HTN among adolescents. [16] An increase in body weight and sedentary lifestyle show strong association with increase HTN prevalence among adolescents. [17] A study done in Singapore revealed the prevalence of HTN in young males was 1.6%. [18] Since majority of hypertensive patients remain asymptomatic, it is essential to identify the at risk individuals at younger age, in spite of relatively low prevalence in young adults because target organ damage is correlated to the duration of disease. [19] Even pre-HTN, which is the starting point of cardio vascular disease continuum, is associated with detrimental heart change in young people. The age group 18-22 years is important physically, mentally, and emotionally Medical students represent this group.
Among the modifiable risk factors of HTN obesity, sedentary lifestyle, low level of physical exercise, extra salt intake, alcohol consumption, smoking, fast food intake, and psychosocial stress are directly responsible for the development of the disease. All of these are common problems of this young age group. Nationally representative data in young adults are scanty in India as they are deemed to have lower risk of developing HTN. But this is on the rise and not detected due to inadequate screening at this age. The sentinel surveillance project from 10 regions of the country among those aged 20-69 years showed that the overall prevalence was 28%. Our belief is that some of the undergraduate medical students have sedentary life-style, do not exercise, eat fast and junk foods, smoke, consume alcohol, obese, and live stressful life.
The literature on prevalence of HTN and risk factors among medical students of West Bengal was scarce and so in view of the above context the present study was carried out to detect the prevalence of undiagnosed HTN among undergraduate medical students of tertiary care hospitals of Bengal and to identify the associated risk factors such as age, sex, dietary habit, smoking, alcoholism, exercise habit, etc.
Materials and Methods
The study type was observational and institution-based. Study design was cross-sectional. Study population was undergraduate medical students of tertiary care hospitals of Bengal from three batches. Study was conducted in 2011. Study tools were a predesigned, pretested, validated, and semistructured questionnaire containing both open-ended and close-ended questions, measuring tape, weighing machine, mercury column sphygmomanometer, and stethoscope. Study technique adopted was by administering a semi-structured questionnaire (interview), by anthropometric measurements and by BP recording (examination).
Study variables were demographic profile (age, sex), socio -economic profile (place of residence: day scholar/ hostelite, type of family, per capita monthly income), family history of HTN and diabetes mellitus, dietary profile (dietary pattern, extra salt intake), smoking habit, alcohol consumption, physical activity, medical history (H/O HTN or its complications), medication history (such as use of antihypertensive drug, steroids, oral contraceptive pills (OCP), etc.). Outcome variables were height, weight, body mass index (BMI), and BP.
Sample size was 600 medical students of three batches. Sampling technique was convenient sampling of three batches that were within our reach. It was actually a census population. Inclusion Criteria: (1) invited to participate in the study. They were informed that they were chosen for the study. They were explained about the purpose of the study and their informed verbal consent was taken. The students were assured that participation was voluntary, not compulsory, and that the records would be kept in locked files and would not be made available to anyone without the subject's knowledge. They were also assured about the anonymity and confidentiality that there would not be personal identification in any publication without prior consent of the participant. The study had two principal components (1) administration of a questionnaire and (2) clinical examination (anthropometric measurements and BP recording). Then the participants were given the self-administered questionnaire to get filled by themselves. After verifying the questionnaire, the anthropometric measurements were taken by standard techniques and the same apparatus was used for all to minimize any error and the instruments were checked from time to time. The height was measured against a wall with the help of a measuring tape and full centimeter was taken. The participants were instructed to be bare-footed, to keep heels together, standing erect on a flat surface, heels, buttocks and back pressed against the vertical wall and the head positioned in the Frankfort horizontal plane and the arms hanging freely to the side. For weight measurement, participants were instructed to be bare-footed, a properly calibrated mobile weighing machine was used and the nearest 500 g was taken. BMI was calculated using the internationally accepted standard formula-dividing the weight in kilogram by square of height in meter [weight in Kg/(height in Meter)2].
Finally their BPs were measured using a properly calibrated standardized mercury column sphygmomanometer and an appropriate sized cuff encircling at least 80% of arm in the seated posture, feet on the floor, not cross-legged, on the right upper arm supported at heart level, with the help of a stethoscope by auscultatory method at brachial artery. The instrument was standardized comparing with results obtained by a similar instrument of the hospital. The students were told to take rest for 5-10 minutes and made sure that nobody smoked for at least 30 minutes before measurements. At least two separate measurements were made 5 minutes apart and their average readings were considered. Systolic BP is the point at which the first of two or more sounds were heard (Korotkoff phase 1) and diastolic is that point just before disappearance of the sounds (Korotkoff phase 5). Those with normal BP and pre-hypertensive level were grouped as 'normal' and those in the hypertensive Stage 1 or 2 were categorized as 'hypertensive'. The participants with history of HTN and on antihypertensive drugs were also labeled as hypertensive.
Current smoker was defined as someone who at the time of study used to smoke either daily or occasionally. Nonsmokers were individuals who never smoked at all or smoked 1 year preceding the study. Regarding consumption of alcohol a "current drinker" was defined as one who consumed one or more drinks of any type of alcohol in the year preceding the study. Extra salt intake was considered as anybody who used extra salt after the food has been cooked. Physical activity referred to any type of vigorous or moderate rhythmic physical activity for at least 30 minutes a day in 4 days a week other than routine daily activities.
The data were then tabulated, analyzed and interpretation was done by proper statistical tests (by using percentage and Chi-square test).
Results
A total of 600 undergraduate medical students were studied by a self-administered questionnaire and physical examination. The response rate was 98%. It was seen [ Table 1 ] that most of the students (63%) were in the age group of 23-24 years, males (67%) and day scholars (71%). Majority (82.5%) was from nuclear families and 61.5% students had their per capita monthly income between Rs.5000 and 20,000.
The overall prevalence of HTN was found to be 13%, among which 11% had Stage 1 and 2% had Stage 2 HTN. Out of remaining 174, another 21% were prehypertensive. Hence, almost one-third of them either suffered from HTN or were at risk of HTN. It is seen [ Table 2 ] that as age advanced, prevalence of HTN was found very high (40%) in 23-24 years age than in the 21-22 years group. Prevalence of HTN was tabulated according to gender and it was found higher among male students (15%) than among female students (9.1%).
It was revealed among the study population [ Table 3 ] that prevalence of HTN was high (14%) among the students who had family history of HTN and was less (11.6%) among the students who had no family history of HTN. Significant difference was not found in these two groups. It was seen that among the students, 77.5% had family history of diabetes and 13.5% of them were hypertensive and 11.1% were hypertensive among nondiabetic families and this difference was not statistically significant. Majority of the study population consumed nonvegetarian/mixed food (88.5%) and prevalence of HTN was 13.5% among these students compared with those who reported consumption of vegetarian food (8.7%). More than two-thirds (76.55%) students took extra salt in their diet and HTN was more prevalent (13.72%) among this group and HTN was less prevalent in students who did not consume extra salt and this difference was nonsignificant. Based on the history of intake of tobacco smoking, it was seen that 14.5% of these undergraduate medical students had smoking habit and prevalence of HTN was obviously higher (58.6%) among smokers than nonsmokers (5.3%) and this difference was statistically significant. It was quiet alarming that 14% of the study population consumed alcohol and HTN was more prevalent (14.28) among alcohol consumers than nonconsumers (12.8%). Difference of prevalence of HTN between alcohol consumers and nonconsumers was found not significant. Less than half of the students (40%) had the habit of exercise and hypertensive prevalence was less (12.5%) among persons who had done physical exercise and higher among those (13.3%) who was not having any healthy habit like walking, jogging, etc. The prevalence of HTN was found high among hostelites (20.7%) than dayscholars (9.9%). Students who belonged to joint families showed more proportion (22.9%) of HTN than nuclear families (11.0%). As per-capita monthly income increased, the proportion of HTN was found higher [ Table 3 ].
When we studied the interrelation between prevalence of HTN with BMI, it was seen that 22% of the study population was overweight and another 13.5% was obese. So the prevalence of overweight and obesity was 35.5% (BMI > 25). Prevalence of HTN was found high among obese (40.7%) and overweight (15.9%) population than others.
Discussion
The present observational, descriptive, cross-sectional study was done as an attempt to assess the prevalence of HTN among undergraduate medical students of Bengal and to find out the association of different bio-social factors with HTN among them. The overall prevalence of HTN was found to be 13% (stage 1: 11% and stage 2: 2% according to JNC 7 criteria) in the present study, which was almost similar to a study by Mandal (19.8%) in West Bengal, [20] Al-Jarky (7%) in Kuwait, [21] Todkar in Maharashtra [22] (7.24%), and Mahmood in Uttar Pradesh [23] (10.81%) but relatively high from a similar study of Singapore (1.65%) among young adult military recruits (another 2% had white-coat HTN) [18] and 2.9% in Chetla of West Bengal [24] among adolescents. However, this prevalence was much lower than 44% of another study in Benin city, [25] 30.6% in Nigeria in young adults, [26] 22% in Brazil [27] among young military personnel, 30.4% in Surat in bank employees, [28] and 24% in south Gujarat. [29] The national prevalence of HTN in 2004 was 25% in urban and 10% in rural inhabitants. [30] Though the prevalence of HTN was relatively low in young compared with the older age group, it remains important to detect cases early, as appropriate treatment may mitigate long-term cardiovascular risks and reduce target organ damage. In this study the prevalence of pre-HTN was 21%, which was more or less similar to a study of Bareilly district of Uttar Pradesh (25.4%) [23] and also similar to the trends reported world-wide but very much lower than 80% of another study in young military adults by Roy. [31] In our study, the age range of the students were between 18 and 24 years and like other studies there was a positive relationship between prevalence of HTN and increasing age [20] [21] [22] [23] 29, 32] and this was statistically significant. (χ 2 = 83.79, P value < 0.05).
In the present study, the prevalence of HTN was more in males, which was consistent to some studies, [21, 28] but dissimilar to some other studies [20] where either there was no significant relationship [28, 33, 34] or more in females. [20, 22] This finding was statistically significant (χ 2 =3.95, P value < 0.05).
In this study, we observed that BMI had a direct relationship with HTN. The respondents with high BMI had significantly more BP and the difference was statistically significant (χ 2 = 77.32, P < 0.05). This finding was corroborative with findings of many other similar studies. [20] [21] [22] [27] [28] [29] [31] [32] [33] [34] Obesity was found to be 17% in young medicos of Delhi. [25] This high BMI may be attributable to the fact that most medical students came from the affluent strata of the society. Obesity might be probably due to sedentary lifestyle, their diet rich in saturated fat and cholesterol and these factors may predispose to cause HTN at a younger age. Attempts were made to relate prevalence of HTN with the known determinants (lifestyle habits, like diet, extra salt intake, physical exercising, smoking, and alcohol consumption), which was similar to some previous studies. [20, 22, 28, 29, 31] Decreased physical activity and sedentary lifestyle coupled with obesity are determinant for HTN revealed from our study and other studies also. [20, 21, 28, 29, 31, 33] Nonvegetarian recipes contain more fat and salt which is a dietary hazard of HTN. In the present study prevalence of HTN was more among nonvegetarians than vegetarians, which was seen from other studies also. [20, 28] Smoking was associated with elevated BP seen from our study and many other epidemiological studies from different parts of the world also reported that there was a significant positive relationship between HTN and smoking [20] [21] [22] 28, 29] (χ 2 = 160.00, P < 0.05).
A direct correlation was found between alcohol intake and HTN. Higher prevalence of HTN was observed among study population with history of alcohol consumption than the study population with no history of alcohol consumption. Similar findings were also seen by Mondal, [20] Desai, [28] Kumar, [29] Todkar, [22] and Sadhukhan. [32] Since a long time, extra salt intake has been considered to a positive risk factor of HTN and we too found this in higher proportion, which was proved by other studies. [20, 22, 32] In the present study, it was seen that whose parents had a positive history of HTN and/or diabetes were likely to have high BP. Other studies also supported this fact. [18, 20] 
Conclusion
The overall prevalence of HTN in this study was 13% and there were positive association with age, sex, type of family, per capita monthly income, place of residence, BMI, and smoking.
